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[57] - ABSTRACT

A processing aid is used to improve worsted and
woolen processes. In the worsted process, pretreatment
of wool tops with the processing aid prior to dyeing
preserves fiber strength and softness. In the woolen
process, addition of the processing aid to the carboniz-
ing bath permits reduction in sulfuric acid concentra-
tion, enhances destruction of vegetable matter, and
produces whiter, cleaner fiber and preserves fiber
strength. If desired, the processing aid may also be
introduced in the final rinse after wool scouring in ei-
ther worsted or woolen processes. The preferred pro-
cessing agent is epoxidized chain extended polyamide.

32 Claims, No Drawings
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desired the processing aid may also be introduced in the
PROCESSING AID FOR USE IN WORSTED AND final rinse in the rinsing step following raw wool scour-

WOOLEN PROCESSES ing. When the processing aid is introduced in the final

. o o - rinse, the quantity of processing aid used in the pretreat-
This 1s a continuation of application Ser. No. 451,909, 5 ment prior to dyeing may be reduced proportionately.

filed Mar. 18, 1974, now abandoned. The quantity of processing aid used in the worsted
' process may vary from about 0.2 to about 1.5% (solids
?ACKGROUND_ OF 1HE INVENTION _ owf), with the preferred amount being about 1.0%

1. Field of the Invention . _ (solids owf), in the pretreatment prior to dyeing and

- This invention relates to worsted and woolen pro- 10 from about 0.2 to about 1.5% (solids owf), with the
- cesses and more particularly to use of a processingaidin ~ preferred amount being about 1.0% (solids owf), in the
these processes to preserve fiber strength. final rinse. In the worsted process, if 1% of the process-
2. Description of the Prior Art ing aid is added in the final rinse in the raw wool scour,
In both worsted and woolen processes, wool fibers it jg necessary to add about 0.2% of the processing aid

are exposed to acid and heat. In the worsted process, 15 (solids owf) as a low temperature pretreatment prior to
wool tops are dyed using acid dye baths at elevated  ,4dition of the dye in the tops dyeing step.

temperatures. In woolen processes, wool fibers are car- The following flow diagram for a conventional wor-

bonized to destroy vegetable matter by heating wool — geq process shows the points at which the processing
fiber containing dilute acid. Apart from the losses of aid is introduced.

wool by handling in these processes, acid and heat wave 20
adverse effects on the physical and chemical properties |
of wool fibers and yarns and cause considerable dam- WORSTED PROCESS

age. Under these conditions, measurable losses of wool =~ Raw Wool Scouring
substance can be attributed to protein hydrolysis. Rinsing | ("P“;";l“‘ij) e 1% pro-
There is a definite need to minimize the adverse ef- 25 | | in final rinse
fects caused by acid and heat in worsted and woolen g% |
Processes. ~ Cardingg
o - - 1st Gilling
STATEMENT OF THE INVENTION | 2nd Gilling
3rd G!llmg

Pretreatment of wool tops in the worsted process 30 Combing (tops)

i ine ai " ' Backwashin
with a processing aid prior to dyeing preserves fiber Gilling (top 38)

strength and softness. Addition of the processing aid in Finisher Gimng (tops)
the woolen process to the carbonizing bath permits  Top Dyeing - add about 1% processing aid
reduction in sulfuric acid concentration, enhances de- | gioéfmajfadgfggl‘:‘em
struction of vegetable matter, and produces whiter, 35 Backwashing
cleaner fiber and preserves fiber strength. If desired, the ~ QU Mixing
processing aid may also be introduced in the final rinse First AumgLeveler Glll
after wool scouring in the worsted or woolen process. g;cﬁéggtfxcr;gtglgrg:% ‘
Useful processing agents include _ Roving Frame ©
(1) polyamide | 40 %mg
(2) epoxidized polyamlde 18t .
(3) chain extended polyamide “nitting or Weaving _
(4) expoxidized chain extended polyamide _ |
(5) expodized polyamine The follomag ad}rantag_es are no_tetfl when aboat 1%
(6) epoxidized polyalkylenimine 45 of the processing aid (aOluia owf) is introduced in the
(7) polyacrylamide | final rinse after scouring in a conventional worsted
(8) polyacrylic acid process: | o
(9) aminoplast resin 1. .Prowdes more unlft_)rm appllcanon than when
. (10) oligomer of urea, a polyanune and an alkylene introduced in top dyelng This is because there are
dihalide, and = 50 over 100 blendings in the preparation of tops before
(11) reaction product of acrylamide, diallyldimethyl dyeing.
ammonium chloride and glyoxa] 2. Saves approxunately 40 minutes in the pretreat-
| ment process before top dyeing as the pretreatment
DESCRIPTION OF THE PREFERRED process can be carried out at 40° C instead of rais-
- EMBODIMENTS 55 ing to the boil as is necessary if the processing aid
In the worsted process, wool tops are pretreated with 1S not previously applied. This allows the total
the processing aid prior to dyeing in the tops dyeing ~ dyeing cycle to be reduced to half the time nor-
step to- preserve strength of the fiber and yarn. The mally required for a chrome dyeing and preserves
wool tops are pretreated with an amount of the process- fiber strength as well as softness.
ing aid sufficient to preserve fiber strength and softness. 60 3. Produces tops with greater bulk (less density)
The wool tops are in the form of packages of cross yielding better dye liquor flow and more even
wound sliver on perforated spindles. The packages of - dyeing throughout the package.
sliver are about 16 inches in height and 14 inches in The followmg advantages are noted when 1% of the

diameter. Sufficient aqueous solution or dispersion of processing aid (solids owf) is introduced as a pretreat-
the processing aid is circulated through the perforated 65 ment in tops dyeing:

spindle and through the package to obtain the desired 1. Accelerates dyeing rate and reduces acid usage —
pickup. After pretreatment, the tops are dyed by pump- requires 25-50% less time — 60% less time to boil
ing the dye liguor through the perforated spindle. If — 50% less acid.



2. Provides 10% greater dyestuff yield.
3. Preserves fiber strength and softness.
4. Since many mills buy tops ready for dyeing, they

4,128,398

must apply the processing aid as a pretreatment lIl :

tops dyeing.
In the woolen process, the processing aid 1s added tc
the final rinse after raw wool scouring or to the carbon-

izing bath or to both to preserve fiber and yarn strength.
Use of the processing aid in the final rinse or carboniz-

ing bath permits reduction in sulfuric acid concentra-
tion and enhances destruction of vegetable matter in the

wool. If desired the processing aid may also be intro-

duced in the final rinse in the rinsing step following raw
wool scouring. When the processing aid is introduced in
the final rinse, the quantity of processing aid added to

10

15

the carbonizing bath may be eliminated or reduced
proportionately. The quantity of processing aid used in

the woolen process may vary from about 0.2 to about
1.5% (solids owf), with the preferred amount being
about 1.0% (solids owf), in the carbonizing bath and

20

from about 0.2 to about 1.5% (solids owf), with the .

- preferred amount being about 1.0% (solids owf), in the
final rinse.

The following flow diagram for a conventional
woolen process shows the points at which the prccess-

ing aid may be introduced.

WOOLEN PROCESS

Raw Wool Scouring * _
Rinsing - (optional) add about 1% processing aid
(schds owf) product in final rinse
Drying
Carbonizing - (optional) add abcut 1% processing aid
(achds owf) product in carbonlzmg bath
Drying

Neutralizing Wash

Rinse

Drying

Blending

Carding

Spinning

Twisting

Weaving or Knitting

Dyeing

' The following advantages are noted when about 1%

of the processing aid (solids owf) is introduced in the
final rinse after scouring in a conventional woolen pro-
1. Addition of the processing aid in the final rinse
provides more complete pickup of processing aid

because it is applied before the ﬁber 1S attacked by

acid.
2. Provides more uniform pickup of prccessmg ald

before carbomzmg
3. Stock is in a more open condition than in carboniz-

ing bath.

25
groups and at least one secondary or tertlary amino

30

35

45

50

4, Apphcatmn in final rinse results in greater shake

out of dirt and vegetable matter at first drying
which follows the rinse.

5. Fiber is better protected when later carbonized.

6 Application in rinse after scouring permits acid
concentration of carbomzmg bath to be reduced
yielding whiter stronger fiber.

- The followmg advantages are noted when abcut 1%

- of the processing aid (solids cwf) 1S added to the carbcn- _

izing bath:

55

4

of fiber strength and fiber containing less vegetable
- matter and cleaner than obtained in conventional
operations. . | S
3. Since some mills receive wool in a prescoured
condition, they must apply the processing aid to
the carbonizing bath. Useful prccessmg aids for
“both processes include
(1) polyarnldes prepared by the reactlcn of polycar—
boxylic acids such as
(a) saturated dlcarbcxyhc acids havmg 4 to 12 car-
bon atoms;

(b) non-decarboxylating unsaturated dicarboxylic

acids having from 5 to 12 carbon atoms;
" (c) saturated and non-decarboxylating unsaturated
tricarboxylic acids having 6 to 10 carbon atoms;
(d) Cj.12 alkyl mono- and di-esters of saturated and
~ unsaturated dicarboxylic acids having 2 to 12
carbon atoms;
(e) Cy.12 alkyl mono- and dl-esters of saturated and y
unsaturated tricarboxylic acids having 6 to 10
carbon atoms; and
(f) anhydrides of saturated and unsaturated dicar-
- boxylic acids having 4 or 5 carbon atoms;
with a polyamine having at least two primary amino

group such as prim, sec-dlethylenetnatmne prim, sec-
tetracthylenepentamine; prim, tert-bis(aminopropyl)

~methylamine; prim, sec-pentaethylenehexamine, and

prim, sec-triethylenetetramine.

Spe01ﬁc acids, esters and anhydrides which may be
used in the preparation of the above polyamides are:
diethyloxalate, diethylmalonate, succinic acid, succinic
anhydride, diethylsuccinate, monomethyl succinate,
maleic anhydride, D,L-malic acid, glutaric acid, glu-
taric anhydride, dlmethylglntarate, itaconic acid, adipic
acid, monomethyl adipate.

Typical polyamides prepared with the above reac-
tants include the polyamide obtained by reaction of
diethylenetriamine and adipic acid, the polyamide ob-
tained by reaction of methyl glutarate and pentae-
thylenehexamethylene and the polyamide obtained by
reaction of succinic acid and tetraethylene pentamine.

The disclosure as to the above polyamides and their
preparation as described in U.S. Pat. No. 2,926,154 -
Keim - dated Feb. 23, 1960, U.S. Pat. No. 2,961,347 -
Floyd - dated Nov. 22, 1960 and Patent application U.S.
Ser. No. 304,729 - Lipowski - filed Nov. 8, 1972 now

- U.S. Pat. No. 3,793,279, patented Feb. 19, 1974 are
‘incorporated by reference herein.

(2) epoxidized polyamides may be prepared by react-
ing one or more of the polyamides described in (1)
above with an epoxidizing agent such as an epihal-

- ohydrin or an alkyl substituted epihalohydrin. Typ-
ical epoxidizing agents include epichlorohydrin,
eplbrcmchydnn, epitodohydrin, bromcepoxybu-

- tane, and chloroepoxyhexane.

- Useful epoxidized polyamides include the epoxidized

polyamide obtained by reacting epichlorohydrin with a

polyamide from adipic acid and diethylenetriamine, the

“epoxidized polyamide obtained by reactlng dichlorohy-

- drin with a polyamide from succinic acid and tetrae- -

1. Addition to carbonizing bath provides better wet-

ting and destruction of the vegetable matter.

65

- 2. Application to carbonizing bath permits acid con-
centration of the carbonizing bath to be reduced by

25% yielding whiter fiber with better pr_ese_rvat_lcn

Keim — dated Feb. 23, 1960 and U.S. Pat.
- 2,961, 347 — Floyd — dated ch 22, 1960 are 1ncorpc- -

- thylenepentamme The disclosure as to the expoxidized

polyamides described in US Pat. No. 2,926,154 —
No.

rated by reference herein.




4,128,398

D
- 13) chain extended polyamides may be prepared by

reacting one or more of the polycarboxylic acids
and one or more of the polyamines described in (1)
above at a ratio of 0.66 to about 0.99 mole of poly-
amine per mole of polycarboxylic acid to obtain a
polyamide having free carboxylic acid groups and
then reacting the polyamide with a terminating
- amine in an amount at least sufficient to react with
- all free carboxylic acid groups in the polyamide to
form an amino terminated polyamide and then
reacting the amino terminated polyamide with a
- chain extender to obtain the desired chain extended
polyamide. Examples of chain extended polyam-
ides include the chain extended polyamide formed
by reaction of one mole of adipic acid with 0.95
mole of diethylenetriamine and terminated by reac-
tion with dimethylaminopropylamine and then
chain extended by reaction with 1.34 mole dichlo-
roethyl ether per reactive amino group present in
the amino terminated polyamide, the chain ex-
tended polyamide prepared by reaction of one
mole of dimethyl glutarate with 0.90 mole of dieth-
ylenetriamine terminated with dimethylamino-
propylamine and then chain extended with me-
thylenedibromide, the chain extended polyamide
prepared from one mole of adipic acid and 0.60
moles of pentaethylenehexamine, terminated with
dimethylaminopropylamine and then chain ex-
tended with dichloroeihylether. Other useful chain
extenders include methylenedibromide; ethylenedi-
bromide; methylenediiodide; dichloroethylether;

- ~dichloroisopropylether; and triglycoldichloride.

‘The disclosure as to the above chain extended poly-
amides and their preparation as described in Patent
Application U.S. Ser. No. 304,729 - Lipowski - filed
‘Now. .8, 1972, now.U.S. Pat. No. 3,793,279, patented
Feb. 19, 1974 are incorporated herein by reference.

(4) epoxidized chain extended polyamides may be
prepared by reacting one or more of the chain extended
polyamides described in (3) above with an epoxidizing
agent such as an epihalohydrin or an alkyl substituted
epihalohydrin. Typical epoxidizing agents include epi-
chlorohydrin, epibromohydrin, epiiodohydrin, bromo-
epoxybutane, and chloroepoxyhexane.

Useful epoxidized chain extended polyamides include
the epoxidized chain extended polyamide formed by
reaction of one mole of adipic acid with 0.95 mole of
dlethylenetnamme, terminated by reaction with dime-
thylaminopropylamine, chain extended by reaction
with 1.34 mole dichloroethyl ether per reactive amino
group present in the amino terminated polyamide and
then reacted with epichlorohydrin, the epoxidized
- chain extended polyamide prepared by reaction of one
mole of dimethyl glutarate with 0.90 mole of diethyl-
enetriamine terminated with dimethylaminopropyla-
mine, chain extended with methylenedibromide and
then reacted with epibromohydrin, the epoxidized
chain extended polyamide prepared from one mole of
adipic acid and 0.60 mole of pentaethylenchexamine,

terminated with dimethylaminopropylamine, chain ex- 60
tended with dichloroethylether and then reacted w1th_

-epichlorohydrin.

' The disclosure as to the above epoxldlzed chain ex-
tended polyamides and their preparation as described in

Patent Application U.S. Ser. No. 304,729 — Lipowski

— filed Nov. 8, 1972 now U.S. Pat. No. 3,793,279, pa-

tented Feb. 19 1974 are mcorporated herem by refer-

ence. |

>
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" (5) epoxidized polyamines include reaction products
of polyalkyleneamines and epoxidizing agents such as
the reaction product of diethylenetriamine and epichlo-
rohydrin, the reaction product of pentaethylenehexam-
ine and epibromohydrin, the reaction product of tetra-
ethylene-pentamine and chloroepoxyhexane, the reac-
tion product of bishexamethylenetriamine and epichlo-
rohydrin. The disclosures as to these epoxidized poly-
amines and their preparation described in U.S. Pat. No.
2,595,935 — Daniels, Jr., et al. dated May 6, 1952 are
incorporated by reference herein.

(6) epoxidized polyalkylenimines include the reaction
products of epoxidizing agents with alkylenimine poly-
mers such as the reaction products of epichlorohydrin
with polyethylenimines having molecular weights from
50,000 to 200,000. These products also include the reac-
tion products of the polyalkylenimine homologs of
ethylenimines with epoxidizing agents such as epichlo-
rohydrin, epibromohydrin, epiiodohydrin, bromoepox-
ybutane, and chloroepoxyhexane. The disclosures as to
these epoxidized polyalkylenimines and their prepara-
tion as described in U.S. Pat. No. 3,520,774 — Roth —
dated July 14, 1970 are incorporated by reference
herein.

(7) polyacrylamides include polyacrylamlde agents
having molecular weights of from about one million to
about two million. A 5% solution of a typical polyacryl-
amide resin having a Brookfield viscosity of 8,000 cps at
25° C may be used. Polyacrylamide resins are well
known in the polymer art and their preparation has been
the subject of numerous publications and patents.

(8) polyacrylic acids include polyacrylic acids as well
as their water soluble salts. A 40% by weight solution of
a sodium polyacrylate resin having a Brookfield viscos-
ity of 2500-3000 cps may be used. Polyacryhc acids and
their water soluble salts are well known in the polymer
art. Numerous publications and patents describing their
properties and preparation may be found in the litera-
ture.

(9) aminoplast resins include aminoplast resins ob-
tained by the reaction of dlcyandlamlde, urea and form-
aldehyde. The aminoplast resin prepared by the con-
densation of one mole of dicyandiamide, 0.5 mole of
urea, and 2.8 moles of formaldehyde may be used. The
preparation of this resin is described in Example I of

- U.S. Pat. No. 2,990,397 — Fetscher and Lipowski —

granted June 27, 1961. The disclosure as to this type of
aminoplast resins and their preparation as described in
the above-mentioned patent are incorporated by refer-
ence herein. -

(10) reaction products of urea, a polyamine and an
alkylene dihalide or dihalide ether such as the reaction
product of one mole of dimethylaminopropylamine, 0.5
mole of urea and 0.5 mole of dichloroethylether as
described in Example V of U.S. Pat. No. 3,734,889 —
Lipowski and Miskel, Jr. — granted May 22, 1973. The
disclosure of this patent as it applies to oligomers based
on ureas, guanidine and guanylurea are incorporated by
reference herein.

(11) reaction product of acrylamide, diallyldimethyl
ammonium chloride and glyoxal include Parez 630-NC
(American Cyanamid Co., Wayne, N.J.).

‘For a fuller understanding of the nature and objects
of this invention, reference may be made to the follow-
ing examples. These examples are given merely to illus-
trate the invention and are not to be construed in a
limiting sense.. All parts, proportions and quantities are
by weight unless otherwise indicated. The terms g, 1, °
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C,°F, hr, In, are used to indicate grams, liters, degrees
Centtgrade, degrees Fahrenheit, hours, inches respec-
tively, in these examples. |

EXAMPLE 1

S

This example demonstrates use of a processing aid as

a pretreatment at the beginning of the tops dyeing cycle
in a worsted process to achieve identical levels of ex-
haustion, yield of color, and color fastness while pre-

serving better, wool fiber strength and working proper- 10

ties.

Ran 5 minutes at 40“ C after second addltlon of 0.2%
acetic acid. |

Ran 5 minutes at 40° C with addition of 0.2, fornic
acid, pH 5. |

Raised temperature to 70“ C in 15 minutes.

After 8 minutes at 70“ C, the dyebath was completely

~ exhausted.

A mill trial was started at the dye house utilizing

worsted carded 100% wool tops. The size of both lots,

the trial lot and the control lot, was 1000 pounds each. , 5

Specifications for the 100% wool tops used

Length of fiber - 60.1 &= 5.9 mm

Coefficient of vanation - 43 =+ 3.2

Percent of short fiber - (maximum 36 mm length) 15.6 &= 7.6
Fineness - 21.6 = 3 micron -
Number of large neps per kilo - 3.1 &+ 2

Number of small neps per kilo - 786 = 173

Number of large straws per kilo - 25.4 = 16

Number of small straws per kilo - 127 & 33 |

Number of loose slubs per kilo - 10.9 &= 1.7

Percent fatty matter - 0.27 % 0.15 owf

Dyeing Procedure

Each 1000 pound lot was dyed according to the fol-
lowing procedure in a pressure stalnless dyelng unit:
A. Scouring

Tops were secured for 30 minutes at 50° C W1th one -

gram per liter of a nonionic surfactant (nonyl phenol
condensed with about 10 moles of ethylene oxide) plus

3 gram/liter ammonium hydroxide. This was followed

~ by two cold rinses. .
 B. Pretreatment of Trial Lot with Processing Aid
Bath ratio 10 to 1.

- Processing aid used: 1% solids owf of the epoxidized ~

chain extended polyamide prepared and described in

Example 22 in Ser. No. 304,729 — Lipowski — filed

Nov. 8, 1972, now U.S. Pat. No. 3,793,279, patented

Feb. 19, 1974 the disclosure in this example relating to

this polyamide and its preparation are incorporated by

20

25
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45

~ reference herein, plus 0.15% nonionic surfactant (nonyl

phenyl condensed with about 10 moles of ethylene OX-
tde)

- Circulated for 5 minutes at 40° C, pH 6.0.

Raised to boil in 28 minutes.

Held at 100° C for 5 minutes. Dr0pped bath

C. Dyeing

The trial lot dye bath is different from the control lot.

Trial lot dyeing was begun with dye bath set with
0.15% of nonionic surfactant (nonyl phenol condensed

with about 10 moles of ethylene oxide) owf, at 40° C,.

30

Added 0.1% formic ac1d and 1.5% potassium dichro-
mate at 70° C and raised to 102° C in 12 minutes.

Held bath at 102° C for 10 minutes — dropped bath.

Total elapsed (pretreatment time plus dyeing) time
- for the tnal lot was 105 minutes. |

(Control Lot)

1. Set dyebath at 40° C with

0.15% nonionic surfactant (nonyl phenyl condensed
with about 10 moles of ethylene oxide)

3.0% sodium sulfate

0.3% ammonium acetate
Ran bath 5 minutes

2. Added 4.0% Fenechrome Black T 200% Ran bath -
for 5 minutes
3. Raised bath to 60° C in 15 minutes and added 0. 4% -
acetic acid
4. Continued heating to raise bath to 70° C in 15
minutes and added 0.4% acetic acid -

5. Continued heating to raise to 90° C in 15 nunutes |
and added 0.4% acetic acid
6. Raised to 100° C in 15 minutes, held at 100° C for

-an additional 10 minutes |
7. Added 1% formic acxd raised to 102" C for 10 )

minutes to exhaust bath

8. Cooled down to 80° C by runmng WIthout steam in

25 minutes -
9. Added 1.5% potassium dichromate and ralsed bath

_te 102° C in 25 minutes

10. Held bath at 102° C for 15 minutes =
11. Dropped bath and rinsed tops

- Total elapsed time for control lot was 155 minutes.

With both the trial and control dyeing the speeds
through the back washer were 2.4 meters per minute;

temperatures of the dryers were 80° C and production.

rates were 80 kilograms per hour.

After back washing, both lots of tops were checked
to determine the increase in yarn faults caused by the
dyeing process. These checks were made on 25 meters
of slivers and reported as faults per kilogram.

Tnal T Contrel o
| | Dyeing -  Dyeing
- Number of Neps per kilogram 11.5 16.9
- Number of Loose Slubs per kilogram = 17.9 - 216
% Fatty matter (determine by rapid - 0.35% owf = 0.14% owf

33

pH 7. The control lot dyeing dyebath was set with

0.15% of the same nonionic surfactant, 3% sodium
sulfate and 0.3% ammonium acetate at 40° C, pH 7.

Dyestuff used in trial lot was 3.6% Fenechrome
Black T 200% (Mordant Black 11 — Color Index
14645) and in control lot was 4. 0% Fenechrome Black -
T 200%. |

- 65

(Trial Lot)

Ran 10 minutes at 40° C, pH 6.5 while_adding.dye‘ |
Ran 5 minutes at 40° C after adding 0.2% acetic acid.

extraction with petroleum ether)

Comb Blending |
Both lots were lubricated with 0.6% owf of a worsted

oil lubricant and received one gill mixing. After this gill
mixi'ng, the trial lot showed a uster variation of 3.4 with

an irregularity index of 8.65 while the control showeda
uster variation of 4.1 with an irregularity index of 10.3.

‘Drawing and Spinning

Temperature — 24" C
Moisture content - 62-65% rh (relative humidity)
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. 9
The sequence of operations was: auto leveler gill,

Intersector pin drafter, rover and spinning frame. These
operations are shown in Steps 1 through 4 below.

Observations

1. Dyeing time for the trial lot was 105 minutes versus
155 minutes for the control lot. This was made possible
by changing established dye procedures for the trial lot
- as aforementioned.

2. It was observed that the rate of exhaustlon was
greatly accelerated when the 0.2% formic acid was
added to the trial lot. f'

3. In the trial lot, the dye solutlon was added to the
dyeing system over a 10 minute period.

4. It was found that the same shade was obtained on
both the control lot and the trial lot dyeing, but dyestuff
consumption for the control lot was 10% higher. This is
due to better dye exhaustion in the trial system. (The
control lot was dyed with additional 10% of dyestuff

>

10

15

after it was determined earlier in previous dyeings that 20

additional color was required to match the shade of
dyeings carried out utilizing the processing aid).

3. In the dyeing of the control lot, consumption of
acetic acid and formic acid was twice as much as used
or was necessary the dyeing of the trial lot because
pretreatment with the processing aid increases mark-

edly the affinity of the wool fiber for dye.

Back Washing

The dyed tops were back washed in a standard back
‘washing unit having three bowls. In the first bowl, one
gram per liter of a nonionic surfactant and 3 gram per
liter of ammonium hydroxide were used, temperature
45° C.

In the second bowl, the tops were nnsed at 40° C in
plain water.

In the third bowl, the tops were rinsed at 30° C in
plain water. |

1. First Auto Leveler Gill

Both lots were run at 80 meters per minute. Weight of
the sliver was 35 grains per meter and draft 10 to 1.

Both lots were sprayed with 4/10% solids owf, wor-
sted oil plus antistat from a 10% solution.

It was observed that the trial lot processed better than
the control because there were fewer stops.

2. Intersector Pin Drafter |

Speed - 78 meters per minute. Weight of sliver - 15
grains per meter. Draft - 10 to 1. Trial lot processed well
at normal speed. Control lot processed with difficulty:

25
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control lot could only be processed at a maximum speed
of 55 meters per minute and at this speed with difficulty.

Efficiency at drawing: Waste collected from step 1 +
2 + 3 + 4 for trial lot was 1.7% and for control lot was
3.7%.

Note
Both lots were processed in a similar manner on the

- auto leveler and intersectors without optimizing work-

ing conditions on the machines to obtain comparative
runs.

Uster values and the irregularity index of the sliver
from both lots were:

1. Auto Leveler Gill Trial lot, uster 2.35 - irregularity
index 6.4 Control lot, uster 2.9 - irregularity index 7.85

2. Intersector Pin Drafter Trial Lot - uster 2.8 - irreg-
ularity index 5.05 Control - uster 2.9 - irregularity index
5.2

3. Intersector Pm Drafter Trial - uster 3.6 - irregular-
ity index - 3.52 Control - uster 5 - irregularity index -
4,95

4. Rover Trial Lot - uster 5.6 - irregularity index -
1.93 Control - uster 5 - irregularity index - 2.84
It was necessary for the control lot to be gilled twice at
the third intersector pin drafter to bring the lot within
the tolerances required for spinning. As a result of the
second gilling, the uster value became 3.8 and the irreg-
ularity index 1.81.

Spinning Frame

Spinning frame conditions: temperature 25° C, rela-
tive humidity 80%. Yarn 1/32 count. Spindle speed
6,000 rpm; machine speed, 14 meters per minute.

At a speed of 14 meters per minute, the number of end
breaks per 1,000 spindle hours for the trial lot were 402
and for the control lot were 800. Working speed was
then lowered to 12.5 meters per minute and results
improved. The number of end breaks per 1,000 spindle
hours for trial lot were 246 and for the control lot were

40 384,
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production rate was very slow and the machine was -

stopped many times.

3. Intersector Pin Drafter

Speed — 94 meters per minute,

Weight of sliver — 4.5 grains per meter. Draft —
to 1.

Trial lot processed well at normal speed but control
lot processed with difficulty at very low production
rate due to many stops |

-4, Rover |

- Speed — 60 meters per mmute

Initially 10 trial bobbins plus 2 control bobbins were
placed (simultaneously) on the rover. At the maximum
spwd of 60 meters per minute, it was necessary to dis-
continue processing of the control lot because too many
end breaks occurred. On the other hand, the trial lot
- processed normally. The control lot was gilled again at
the third intersector pin drafter. Even after gilling, the

10

39
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The following uster values for slivers and yarn were
recorded: |

For trial lot — sliver from rover, uster value 3.5 -
irregularity index 2.48. Yarn uster value 17.5 — irregu-
larity 1.45. For the control lot - sliver from rover uster
value 7.2 — irregularity index 2.57. Yarn uster value
17.2 irregularity 1.43.

The following yarn properties were obtained: The
values for yarn tensile strength in grams for the trial lot
on the first, second, and third days were: 144, 150.4 and
152.4. The values for the control lot on the first day,
second day, and third day were 125.6, 124.4 and 132.
Hank tensile strength in kilograms for the trial lot over
the three day period averaged 4.8. For the control lot
the hank tensile strength average was 4.1. The elonga-
tion for production over the three day period for the
trial lot was 5.6% and for the control lot 5.0%. The
uster value over the three day period for the trial lot
was 15.6 and for the control lot 16.7.

An analysis of end breaks in comng gave the follow-
ing results:
Trial Control
Per Xilo Lot Lot
Number of end breaks originated by slubs 108 259 -
Number of end breaks originated by thin yarn 13 36

places

Number of end breaks engmated by thick places 3 13
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~ -continued L

| | - Trial Control

Per Kilo | - Lot Lot

Total number of end breaks 124 308
Conclusions

1. The trial lot pretreated with the processing aid ed stock.

prior to dyeing black with chrome showed a 28%
shorter dyeing cycle, 50% less acid consumption, 10%
higher dyestuff yield, less steam consumption, 11%

4,128,398

-~ much more fly above the cards than the trial lot. This

12

ob'ser\'red- during carding that the control lot showed

was the first indication of excessive fiber breakage in the -
control lot. S )
The web coming from the card prior to the tape

condenser showed the trial lot was even and acceptable

improvement in spinning prcduction, and 28% im-

provement in dyeing production.
2. Fewer neps in the dyed tops for the trial lot.
3. Better sliver processing in the drawing department

lot.

4. The number of end breaks at the spinning frame for
the trial lot were half the amount pl‘:OldllCQd by the con-

trol lot. |
5. The trial lot preserved the yarn tensile strength

better.

6. The tnial lot produced better yarn _qua_lity, fewer
' 25

slubs per pound. | |

7. Calculations showed that the use of this processing
aid lowered production costs on the thousand pound
“trial lot by 5% as compared to the control lot.

EXAMPLE II

of the processing aid used in Example 1 above in the
wool carbonizing bath to effect: gross improvements in
fiber strength, softness, working properties, reduced
waste, improved yarn strength, better efficiency
through all subsequent processing. o |

Control Lot

500 :pounds of the scoured stock was carbonized in
- the conventional way. The carbonizing bath was set at

with less waste and higher production rates for the trial

15

whereas the control lot showed the normal uneven,
cloudy condition encountered with this type of carbon-

Roving _

A check of the roving coming from the tape con-
denser showed the end rovings of the control lot were
within the + 3% variation allowed from side to center,
whereas the trial lot treated with the processing aid

~ showed a deviation of less than + 1-4%. A check of

20

1,000 pounds of scoured wool stock intended for 0

woolen system spinning was selected for use in this test.
The test was carried out to demonstrate the advantages

weight differences of yarn from the four spools of each
card showed the control lot yarn to be = 8% between
spools whereas the trial lot showed a variation within
Spinning
In spinning, the control lot showed an efficiency of

224 breaks per 1,000 spindle hours which is considered

a normal for this type stock but the trial lot showed an

efficiency of a 164 breaks per 1,000 spindle hours.

" Tensile Strength
Yarn takes from spinning: the control lot had an aver-

age breaking strength of 169 grams, while the trial lot
treated with the processing aid had an average breaking

 strength of 198 grams. Increase in strength for the trial

35

room temperature at a concentration of 8° Baume with

sulfuric acid. Following impregnation with 8" Baume
sulfuric acid, the stock was extracted and dried at 100°
 C followed by pulverizing and beating and then fol-

‘lowed by neutralizing, washing, and drying. The pur-
pose of carbonizing was to effect the disintegration and
removal of all of the cellulosic material from the wool

stock.

‘Trial Lot .
The remaining 500 pound lot of the scoured stock

~ the control lot had the expected appearance and distri-

lot was 17%. .
| Waste _
Overall waste through cardihg- and spmnmg for the
control lot was 24.3% and for the trial lot was 16.7%.
Quality

" The evenness and character of .Wmlle n yarns are
'generally- determmedby a Serep]ane test which _ill.VOIV es -

winding yarn from various spinning positions onto a
board to observe uniformity, hairiness, and presence
and identification of various types of slubs. Yarn from -

" bution of slubs. Yarn from the control lot had the ex-

50

was carbonized at room temperature in a bath having a

concentration of 6° Baume sulfuric acid and 1% solids

owf of the processing aid. The processing aid in the

form of a 10% by weight solution was added to the
carbonizing bath at the sinking trays as the stock was
being fed from the hopper into the bath. Speeds of the
machines and all the settings were identical to those
used with the control lot. | |

After drying, the stock in the trial lot treated with the

35

processing aid appeared to be much whiter, much freer

of vegetable matter, and in a more open unentangled

condition.

Processing Carding

65

‘These two 500 pound lots were each bfénded with - '

10% nylon and spun into a 1/14 count yarn. It was

pected appearance and distribution of slubs. The yarn
from the trial lot was more uniform, had fewer thin
places, and was noticeably less hairy in its appearance.
Hairiness is generally attributed to the presence of ex-
cessive short fiber. This was a further indication that
fiber carbonized in the presence of the processing aid
was protected from the usual degradation and fiber
breakage in processing.

- EXAMPLE 11l

‘Example III demonstrates the application of the pro-
cessing aid used in Example I in wool scouring, more
particularly in the last rinse bath following scouring
before the first drying. The scoured fiber was subse-
quently processed into tops and dyed with Fenachrome

- Black T as described in Example I. Since the processing

aid had been previously applied in the scouring rinse, it
was not necessary to pretreat with the processing aid
and raise to the boil (as in Example I). Since it is desir-
able to reduce the dyeing time to the minimum possible -
time and the time at the boil as well as acid consump-
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tian, 0.2% solids of the processing aid on the weight of

the fiber was added to the dye bath, The dye bath was
then circulated through the tops packages prior to the
addition of dyestuff along with 0.15% by weight non-
ionic surfactant. By this procedure, the total dyeing

cycle for chrome black applied to tops was further
reduced from the 115 minutes required for the control
lot in Example I to a total dyeing cycle of 70 minutes.
This time was less than half that normally required for
the control lot in Example I.

This lot was composed of similar stock as used in
Example 1. Weight of the lot was 200 pounds.

‘Tops Speciﬁeations

Accuracy

Specifications for the wool tops used were:
WIRA length of fiber 61.4 + 6.4 mm
Variation Coefficient 38 = 4.5
Percent of short fibers of maximum 159 = 8.8

36 mm length ~
Number of large neps per kilo 3.7 + 2
Number of small neps per kilo 523 = 105
Number of large straws per kilo 30.1 & 12
Number of small straws per kilo 127 3= 38
Number of loose slubs per kilo 14 4= 5.5
% Fatty matter owf 0.31 = 0.11
Fineness 24.2 Microns

Dyeing

- The scouring procedure was the same as used in
Example I. The pretreatment was also the same as de-
scribed in Example I, that is, 0.2% by weight of solids of
the processing aid for five minutes at 40° C. The dyelng
was carried out using the addition of 0.15% by weight
of detergent based on the weight of the fiber. The dye-

ing cycle was begun at 40° C pH 7. Dyestuff was 3.6%

Fenachrome Black T 200%.

Observatlens

There appeared to be no gross differences in the ex-
haustion rates from those observed with the processing
ald dyeing in Example 1. The shade and exhaustion
were the same. The percentages of acid employed were
- the same and the bath exhausted in the same manner as
- 1in Example 1. Somewhat less shrinkage of the top pack-
ages estimated by measurements before and after dyéing
were noted. Shrinkage was approximately 15% less
than the treated packages in Example I and approxi-
mately 20% less than the control packages in Example
- 1. Back washing conditions were the same as in Exam-
- plel After dyeing, a check of yarn faults attributable to
dyeing were as follows: slubs per kilo — 0; neps per kilo
— 10.8; loose slubs per kilo — 16.7; fatty matter (rapid
extraetlon petroleum ether) was 0.39.

Comb Blendmg
~After gill mixing, this lot showed a uster evenness of
3.6 with an irregularity index of 8.77.
| Drawing and Spinning Steps

" 1. In the auto leveler, gilling the lot processed much
- the same as the treated lot in Example 1.

2. At the intersector drafter, the fiber processed nor- 60

mally at 78 meters per minute with a sliver weight of 15
grains per meter at a draft of 1--10.

3. At the intersector pin drafter at a ePeed of 94 me-
- ters per minute, the lot processed normally.

4. At the rover, at 60 meters per mmute, the lot pro- 6s Pro-

cessed normally.
Waste collected from steps 1 F 2 + 3 4+ 4 for tlns
example was 1.5% compared to the trial lot in Example
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I of 1.7%. The uster values and the irregularity indices
of the slivers from the various preceding operations
were as follows:
(a) Auto leveler gill: uster 2.25; irregularity index 6.1
(b) Intersector pin drafter: 2.67; irregularity index 4.8
(c) Intersector pin drafter: 3.2; irregularity index 5.61
(d) Rover: uster 4.4; irregularity index 2.2
(e) Spinning: the number of breaks per spindle hour in
this trial (at a speed of 14 meters per minute 6,000
rpm) were 388. When the working speed was re-
duced to 12.5 meters per minute, the number of
breaks per thousand spindle hours dropped to 218.
Yarn properties of the trial lot were: yarn tensile
strength in grains average: 145.2; yarn tensile

strength in kilograms: 4.7; elongation: 5.1%; uster
' %: 15.2.

Yarn Quality Per Kilo

Number of end breaks originated by slubs 97
Number of end breaks originated by thin places 10
Number of end breaks originated by thlck places 4
Total number of end breaks 111

Yarn quality favorably favourably to results with trial
lot treated with processing aid in Example I and was
considerably better than the control lot in Example I,
that is, a total of 111 breaks as compared to 308 breaks.

EXAMPLE IV

Increase in dye strike and rate of dyeing as evidenced
by the increase in color strength over the control permit
reductions in the concentration of acid used in the dye-
ing and the dyeing time at the boil.

‘This example demonstrates the increase in dye strike
and the rate of dyeing obtained by pretreatment with
various processing aids including the processing aid
used in Example I when compared to the control where
a processing aid was not used.

Samples of wool fabric were pretreated and dyed
using the followmg procedures.

Pretreatment with Processing-Ai::l

Wool fabric: scoured worsted flannel.

Bath ratio 20 to 1.

Processing aid: 19 solids owf plus 0.29% nonionic surfactant owf.
Start pretreatment at 40° C.

Raise bath to boil in 20 minutes.

| Drop bath.

30

35

Dyeing

Set dye bath with 0.2% nonionic surfactant
1% sulfuric acid

0.5% Acid Blue dye #45 (C.1. 63010)

Raise bath to boil in 20 minutes - stop dyeing.

The above procedures were used to pretreat samples
of wool fabric with each of the processing aids shown in
the table below and to dye the pretreated samples to
obtain the color strengths shown in the table. A color
strength of 100% was obtained with the control which
was not pretreated with a processing aid. This determi-
nation was made by the Kollmorgan KCS 18 Color Eye
Computer on processing aid N below and all others
were rated visually on this basis.

cess- v/

ing Color

Aid Strength Remarks
Con- 100
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-continued -continued
Pro- | | | %
Cess- % Processing Aid Color Strength
ing Color N ™
Aid Strength Remarks 5. .
trol. | N | |
A 105 ifpflga;rlﬂ};‘:l“de having a molecular weight While the invention has been described with refer-
B 118 3 chain extended po]yamlde-prepared from 1 - | ence to certain SPECiﬁC embodiments thEIEOF it 1S un- )
mole dimethyl glutarate with 0.9 mole derstood that it is not to be so limited since alterations
‘diethylenetriamine terminated wth dimethyl- o h b h hich hin th
aminopropylamine chain extended with di- 10 and changes may be made therein which are within t e
. 07 Chlﬂrﬂethylgéhﬂr o g full and intended scope of the appended claims.
reaction Pr uct of acrytami e, di yi- |
dimethyl ammonium chloride and glyoxal What is claimed is:
(Parez 630) o 1. In a process for producing worsted from wool -
O :ggﬁfﬁ;ﬁg gggﬁﬂ:‘ggﬂz & from adipic - stock including the steps of rinsing the stock and dyeing
acid, diethylerietriamine and eplchlerehydnn 15 tOpS, the lmpmvement cempnsmg Pretreatmg the tops
. s (Herc;set; g'f)h . in a bath havmg a pH of about 6 prior to dyeing with a
G 111 shoxidized bishexamethyle I;f;ﬂ,ﬁiﬁee bre- processing aid in an amount sufficient to preserve fiber
pared from one mole adipic acid, with 0.9 strength and softness selected from the group consisting
mole diethylenetriamine terminated with of
dimethylaminopropylamine, chain extended :
with dichloroethylether and epoxidized 20 (1) polyamide
with epichlorohydrin- *H '
H 110 chain extended polyamide prepared from one (g) eio.mdlzed pOlyanilde '. |
| mole adipic acid with 0.9 mole diethylene- (3)c aul e_xtended. polyamide - .
tnarm?e termull]ated “;uhd:::imetltlﬁlgmﬁo- " (4) epoxidized chain extended polyamide
propy damine cnain €xin wl 1CRIOTOEHNCT v g . .
I 106 sodium polyacrylate, low molecular weight, (5) epoxidized pOIyamme
- 40% solution Brookfield viscosity 25  (6) epoxidized polyalkylemmme
J 112 epemdlzed pelyamlde prepared from succinic (7) polyaerylam1de
acid and with diethylenetriamine ter- | (8) polyacrylic acid
| mmat;d leth di:methl};iamaogrepylamme (9) aminoplast resin |
epoxidized with epichlorohydrin o
K 113 egoxldlzed chain gxtended polyamide derived (10) oligomer of urea, POlyamme 3nd alkylene dihal-
from Processing Aid B and eplchlorehydnn 30 ide, and
" P 'Elrfg T:;;Z?Eesn&?;feogfddﬁgtﬂzimglsn?dole (11) reaction product of acrylamide, dlallyldlmethyl
of dichloroethyl ether ammonium chloride and glyoxal
N 141 g‘:’ax}’;”g I erfllglgfg;“u?en: a‘:_l‘glg gfn‘fgfgﬂa‘;} wherein the polyamide is chain extended with a chain
formaldehyde extender selected from the group consisting of alkyl-
O 117 epoxidized polyamide prepared fm}::l _ 35 dihalide, alkyletherdihalide, phenyl bis-(alkylhalide),
| Emdf_frfs“‘g Aid B (above) and epichloro- and phenylalkyldihalide havmg from one to twelve
P 108 epexldlzed chain extended polyamide from carbon atoms. R
suberic acid, and diethylene triamine, 2. The process of claim 1 comprlsmg addltlonally -
terminated with dimethylaminopropylamine, . L L
chain extended with dichloroethyl ether and - introducing in the bath in the rinsing step the processing
- epoxidized with epichlorohydrin 40 aid in an amount sufficient to preserve fiber strength
and softness.
-- - 3. The process of claim 1 wherein from about 0. 2% to
EXAMPLE V about 1.5% solids owf of the processing aid is used. -

This example demonstrates the increase in dye strike 4 The process of claim 2 wherein from about 0.2% to
and the rate of dyeing obtained by pretreatment with 45 about 1.5% solids owf of the processing aid is used.
the various processing aids described in Example IV~ 5- The process of claim 3 wherein the processing aid
and drying to simulate application of the processing aids 15 4nt epoxidized ehfaln extendeld polyamide.
in the final scour rinse followed by drying and then 6. The p;ocesscl}-l claim 4 w ereul1 the grocessmg aid
dyeing the dried pretreated fabric. Samples of wool IS 3“ %’10’“ ized c a;n ?xtenc;ed lplo yami he gi o
worsted fabric were run for 10 minutes in tap water at °0 e process of claim 5 wherein the epoxidize
40° C with sufficient of each of the processing aids chain extended polyamide is derived from a carboxylic
shown in the table below to obtain a pickup of 1% solids acid terminated polyamide which is the reaction prod-
owf. The samples were dried and then dyed using the uct of a saturated dicarboxylic acid having from 4 to 12
dyeing procedure given in Example I to obtain the Calt‘bon itorlssoogﬁa: est:r t:l%rggf amil a polyamlme 1;13:1—
results shown in the table below. Increase in dye strike 33 en dm' a _01t1 d wi ﬂ? 4 otu : tlfm ©5 pier role ot the
and rate of dyeing as evidenced by the increase in color acid, I;ea:: le tWI - 4 te:’mma 1:1g .510 3;rlz;11;r11ne mb" an
strength over the control permit reductions in the con- allnoun da e)as SSI: lt?li::l aot;ii‘in;:; d 1? ilel Cir OX'_
centration of acid used in the dyeing and the dyeing ylc acid groups 10 10 ase, the termil-
time at the boil. ~ nated base reacted with a chain extender in about equi-

60 molar quantities to form a chain extended base and the
chain extended base in turn reacted with from about 0.6
- % to about 1.5 moles of an epoxidizing agent per unreacted
Processing Aid Color Strength ! secondary or tertiary amino group.
CG'II;I‘O] %?[6] - 8. The process of claim 6 wherein the epoxidized
C 113 65 -chain extended polyamide is derived from a carboxylic
I {12 | acid terminated polyamide which is the reaction prod-
I‘f}l 1{(1] __ - uct of a saturated dicarboxylic acid having from 4to 12
F 107 . carbon atoms or an ester thereof and a polyamine pres-
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ent in about 0.66 to about'0:99-moles per mole of -the

acid, reacted- with:'a’terminating polyamine in an

amount at least sufficient to react with all free: carbox-
ylic acid groups to.form-a terminated: base, the termi-
nated base réacted with a chain-extender in about equi-
- molar quantities to forma chain:extended base and the
chain extended base in turn.reacted with from about 0.6
to about 1.5 moles of an epoxldlzmg agent per unreacted
secondary-or tertiary.amino group. _ ~

9. In a process for producmg woolen from wool stock
including the steps of rinsing and carbonizing, the im-
provement comprising introducing in the carbonizing
bath having a concentration of about 6° Baume sulfuric
acid, in the rinsing step or both, a processing aid in an
amount sufficient to produce whiter, cleaner fiber and
to preserve fiber strength selected from the group con-
sisting of

(1) polyamide

(2) epoxidized polyamide

(3) chain extended polyamide

(4) epoxidized chain extended polyamide

(5) epoxidized polyamine

(6) epoxidized polyalkylenimine

(7) polyacrylamide

(8) polyacrylic acid

(9) aminoplast resin

(10) oligomer -of urea, polyamine and alkylene dihal-
~1ide, and |

(11) reaction product of acrylamide, diallyldimethyl

ammonium chloride and glyoxal
wherein the polyamide is chain extended with a chain
extender selected from the group consisting of alkyl-
dihalide, alkyletherdihalide, phenyl bis-(alkylhalide),
and phenylalkyldlhahde having from one to twelve
carbon atoms.

10. The process of claim 9 wherein the processing aid
is infroduced into the carbonizing step, in an amount
sufficient to produce whiter, cleaner fiber and to pre-
serve fiber strength.

11. The process of claim 9 wherein from about 0.2%
to about 1.5% solids owf of the processing aid is used.
~ 12. The process of claim 9 wherein the processing aid
is introduced into the rinsing step, in an amount suffi-
cient to produce whiter, cleaner fiber and to preserve
fiber strength.

- 13. The process of claim 10 wherein from about 0.2%

to about 1.5% solids owf of the processing aid is used.

- 14. The process of claim 9 wherein the processing aid
is an epoxidized chain extended polyamide.

15. The process of claim 10 wherein the processing
aid 1s an epoxidized chain extended polyamide.

16. The process of claim 14 wherein the epoxidized
- chain extended polyamide is derived from a carboxylic
acid terminated polyamide which is the reaction prod-
uct of a saturated dicarboxylic acid having from 4 to 12
carbon atoms or an ester thereof and a polyamine pres-
ent in about 0.66 to about 0.99 moles per mole of the
acid, reacted with a terminating polyamine in an
amount at least sufficient to react with all free carbox-
ylic acid groups to form a terminated base, the termi-
nated base reacted with a chain extender in about equi-
molar quantities to form a chain extended base and the
chain extended base in turn reacted with from about 0.6
to about 1.5 moles of an epoxidizing agent per unreacted
secondary or tertiary amino group.

17. The process of claim 15, wherein the epoxidized
chain extended polyamide 1s derived from a carboxylic
acid terminated polyamide which is the reaction prod-
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uct.of a saturated dicarboxylic acid having from 4 t0 12
carbon atoms or an ester thereof and a polyamine pres-
ent in about 0.66 to about 0.99 moles per mole of the
acid, reacted with a terminating polyamine in an
amount at -least sufficient to react with all free carbox-
ylic acid groups to form a terminated base, the termi-
nated base reacted with a chain extender in about equi-
molar quantities to form a chain extended base and the
chain extended base in turn reacted with from about 0.6
to about 1.5 moles of an epoxidizing agent per unreacted
secondary or tertiary amino group.

18. In the process of claim 1 for producing worsted
from wool stock including the steps of rinsing the stock
and dyeing tops, the improvement comprising pretreat-
ing the tops prior to dyeing with a processing aid in an
amount sufficient to preserve fiber strength and softness
selected from the group consisting of epoxidized poly-
amide and epoxidized chain extended polyamide
wherein the polyamide is chain extended with a chain
extender selected from the group consisting of alkyl-
dihalide, alkyletherdihalide, phenyl bis-(alkylhalide),
and phenylalkyldihalide having from one to twelve
carbon atoms.

19. The process of claim 18 comprising additionally
introducing in the bath in the rinsing step the processing
ald in an amount sufficient to preserve fiber strength
and softness.

20. The process of claim 18 wherein from about 0.2%
to about 1.5% solids owf of the processing aid is used.

21. The process of claim 19 wherein from about 0.2%
to about 1.5% solids owf of the processing aid is used.

22. In the process of claim 9 for producing woolen
from wool stock including the steps of rinsing and car-
bonizing, the improvement comprising introducing in
the carbonizing bath, in the rinsing step or both, a pro-
cessing aid in an amount sufficient to produce whiter,

- cleaner fiber and to preserve fiber strength selected

45

50

53

65

from the group consisting of epoxidized polyamide and
epoxidized chain extended polyamide wherein the poly-
amide is chain extended with a chain extender selected
from the group consisting of alkyldihalide, alkylether-
dihalide, phenyl bis-(alkylhalide), and phenylalkyldiha-
lide having from one to twelve carbon atoms.

23. The process of claim 22 wherein the processing
aid is introduced into the carbonizing step, in an amount
sufficient to produce whiter, cleaner fiber and to pre-
serve fiber strength.

24. The process of claim 22 wherein from about 0.2%
to about 1.5% solids owf of the processing aid is used.

25. The process of claim 22 wherein the processing
aid is introduced into the rinsing step, in an amount
sufficient to produce whiter, cleaner fiber and to pre-
serve fiber strength.

26. The process of claim 23 wherein from about 0.2%
to about 1.5% solids owf of the processing aid is used.

27. The process of claim 1 wherein the epoxidized
chain extended polyamide is derived from a carboxylic
acid terminated polyamide which is the reaction prod-
uct of adipic acid or an ester thereof and diethylenetri-
amine present in about 0.66 to about 0.99 moles per
mole of the acid, reacted with dimethylaminopropyla-
mine in an amount at least sufficient to react with all
free carboxylic acid groups to form a terminated base,
the terminated base reacted with dichloroethyl ether in

‘about equimolar quantities to form a chain extended

base and the chain extended base in turn reacted with

from about 0.6 to about 1.5 moles of epichlorohydrin

per unreacted secondary or tertiary amino group.
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28. The process of claim 1 wherein the cham extender; |

. is an alkyletherdihalide.

29. The process of claim 1 wherein the chain extender

is dichloroethyl ether.
30. The process of claim 9 wherein the epoxidized

chain extended polyamide is derived from a carboxylic

acid terminated polyamide which is the reaction prod-

uct of adipic acid or an ester thereof and diethylenetri-
amine present in about 0.66 to about 0.99 moles per
‘mole of the acid, reacted with dimethylaminopropyla-
mine in an amount at least sufficient to react with all

10

20

25

is dxehloreethyl ether.

20

free carboxylic acid groups to form a terminated base,
" the terminated base reacted with dichloroethyl etherin
about equimolar quantities to form a chain extended

base and the chain extended base in turn reacted with

from about 0.6 to about 1.5 moles of epichlorohydrin

per unreacted secondary or tertiary amino group. |
31. The process of claim 9 wherein the chain extender

is an alkyletherdihalide.
32. The process of claim 9 wherem the chain extender

1S
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